Abstract
Introduction

28
Multiple emulsions have a number of potential benefits over the conventional oil-in-water
29
(O/W) emulsions for certain applications such as reducing fat content (Gaonkar, 1994 ; (Pal, 2008) .
46
The loss of the internal phase due to the excessive shear stress during the production of the 47 secondary emulsion is a major problem and much research has been carried out to try to 48 overcome this difficulty (Liu, Ma, Meng & Su, 2005 
52
Hence it is desirable to use low shear device to prevent expulsion of the internal droplets to 53 the external continuous phase in order to produce highly stable multiple emulsions (Pal, 54 2008). However, low-shear conditions cannot be used with most conventional emulsification 55 equipment without yielding droplets that are unacceptably large or have an unacceptably 56 wide droplet distribution, which eventually leads to unstable products (van der Graaf,
57
Schroen & Boom, 2005).
58
In the recent years, there has been growing interest in the role of flavonoids in maintaining 59 human health. Flavonoids have become a regular part of the human diet (Havsteen, 1983; 60 Pierpoint, 1986) and are of importance as antiscorbutic (anti-scurvy) agents added to food 61 (Roger, 1988) .
62
Rutin (quercetin-3-rutinoside) is one of the primary flavonoids in a number of plants (Kim, The only group of flavonoids that has reasonable solubility in water is the anthocyanins.
74
Anthocyanins have a high potential for use as natural colorants due to their attractive orange, 75 red, purple, and blue colours. However, they can be quite unstable chemically (Fennema, 
79
The colour stability is generally more stable at low pH, e.g., pH 2 (Selim, Khalil, Abdel-Bary 
105
In the SDR, the emulsion phases are fed into the center of the disc and the centrifugal 106 force drives the emulsion phases towards the edge of the disc as a thin film. Scientific Ltd UK).
138
Figure 1(a) shows a full spectrum of Rosella with maximum absorbance of 518.6 nm.
139
Dilutions of the extract with pH 2 buffer were made in order to obtain a calibration curve, as 
147
The water-in-oil emulsions (20 vol% water) were prepared at ambient temperature using a at ambient temperature at a flow rate of 7 ml s -1 to produce W/O/W emulsion.
159
The SDR has an excellent heating and cooling facility, in the range of +200 to -20 °C, by Synperonic at pH 2.
